Introduction
The full application of vascular radiology to the diagnosis of disease of the liver has come somewhat later than in other organs such as the kidneys and brain for two reasons: (1) the rapid development of liver biopsy and histological techniques appeared to make other anatomical methods of diagnosis superfluous and when any doubt existed laparotomy was undertaken; and (2) it required the introduction of selective arterial catheterization to show that sufficient detail could be obtained to render this a useful diagnostic tool. At present most liver units make extensive use, not only of spleno-portography but also of arteriography, hepatic venography and cavography. These methods of vascular radiology may not only provide an anatomical and pathological diagnosis but in many cases also demonstrate the complex altered haemodynamics which result from liver disease.
The particular examination or sequence of radiological examinations to be undertaken will depend not only on the clinical problem, but also on the availability of ancillary investigations such as isotope or ultrasonic scanning, the whims and fancies of particular clinicians and the desire of radiological departments to become involved in this work. As far as radiologists are concerned it is no longer a question of extraordinary skill or complex equipment because in most large hospitals there are 'arteriographers' available and the equipment has long since been installed.
The technical factors that have been responsible for the development of these procedures include the Seldinger method of percutaneous catheter insertion, the introduction of pre-formed radio-opaque catheters, non-toxic contrast medium, and the availability of image intensification and television monitoring. There is now little doubt that these techniques can be quickly mastered in a modern radiology department -the great mystique of selective arteriography has given way to a matter-of-fact approach with a consequent greatly increased demand in cases with liver disease.
The apparent complexity of vascular radiology of the liver stems from the possible anatomical approaches that can be used. Not only is it possible to visualize the hepatic veins, the splenic and portal venous system and the hepatic arteries but this can be achieved by different methods. Indications and contra-indications for these are fairly well defined and will be considered in each case. However, the actual techniques will be referred to only briefly as these are now fairly standard, considered in detail in most texts and in any case, like most practical procedures, are learnt by experience.
Hepatic venography
The three hepatic veins drain into the inferior vena cava, close to its entry into the right atrium and are best approached from the right medial basilic vein at the elbow via the subclavian vein, superior vena cava and right atrium. An end hole N.I.H. 7 or 8 cardiac catheter is preferred. The usual purpose of this is to obtain a wedged hepatic vein pressure to differentiate pre-from post-sinusoidal portal hypertension. By injecting contrast medium down the catheter (e.g. 20 ml of 45%/ sodium diatrizoate) a wedged hepatic venogram can be obtained (Fig. 1 (Fig. 2b) . The network pattern associated with the Budd-Chiari syndrome may also be comprised of very fine lines (Fig. 2c) Hydatid disease of the liver may produce calcification particularly of a curvilinear type. On arteriography it produces a 'bare' area over which narrowed, curved and stretched vessels can be seen to be coursing (Fig. 7) The single primary malignant liver tumour can also be completely avascular (Fig. 9) . This is especially so with the cholangioma. (Fig. 10) Infrequently, the liver lesions may be demonstrated prior to delineation of the primary tumour.
If the examination is extended to include films after selective injection of the renal and superior mesenteric arteries, the original lesions may then be demonstrated ( Fig. 1 la and b ligament of the diaphragm. The latter condition has been associated with abdominal 'angina' said to be caused by the 'steal' phenomenon. The blood supply to the superior mesenteric is diverted up the gastroduodenal to supply the hepatic and splenic vessels, producing relative anoxia of the intestine and causing post-prandial pain. The appearance of this extrinsic lesion is characteristic in that the narrowing is a slight distance from the orifice and the coeliac axis is displaced towards the aorta at this point, producing an eccentric narrowing of the superior margin (Fig. 5) .
Splenic artery aneurysms are the commonest incidental finding on coeliac axis arteriography. This lesion is particularly common in women over the age of 50 years, but fortunately rarely leads to symptoms, being well supported by peri-pancreatic and splenic hilar tissue. These aneurysms commonly calcify but very rarely rupture. Rupture or leak of the aneurysm may be a cause of upper abdominal pain, blood loss and shock. There is a particular predisposition for this to occur in the last trimester of pregnancy. A leaking splenic artery aneurysm has been diagnosed arteriographically. The particular interest in liver disease is that splenic artery aneurysms are extremely common in association with long-standing portal hypertension, irrespective of the cause (Fig. 12) . Thus in the very large spleens of portal hypertension, intrasplenic bifurcation aneurysms will be found in 40% of cases on selective arteriography, but less commonly on the major artery. Again, these aneurysms seldom rupture. (Fig. 14) . In some of these cases it will be found that selective contrast 
